Oxidative C4-demethylation of 24-methylene cycloartanol by a cyanide-sensitive enzymatic system from higher plant microsomes.
Microsomes isolated from corn embryos (Zea mays) were shown to catalyse the C-4 monodemethylation of 28-[3H],24-methylene cycloartanol 1, leading to the corresponding 4 alpha-methyl sterol, cycloeucalenol 5. An enzymatic assay has been developed for the 4,4-dimethyl sterol 4-demethylase in higher plants. The demethylation process was shown to involve a 4-methyl, 4-hydroxymethyl derivative 2 which can be considered as the immediate metabolite of 1 by the 4-methyl oxidase. Compound 2 is further metabolized into 5 through a 4-methyl-4-carboxylic acid 3 and a 3-keto-4 alpha-methyl intermediate 4 which were identified. The conversion of 1 into 5 requires NADPH and molecular oxygen. The initial oxidative step was strictly dependent upon molecular oxygen, NADPH or NADH, and strongly inhibited by cyanide, whereas the overall process was completely insensitive to CO and to specific inhibitors of cytochrome P-450. It is concluded that in Zea mays microsomes, the C-4 demethylation of 1 results from a multistep process involving a terminal oxygenation system sensitive to cyanide which is distinct from cytochrome P-450 and in particular from that involved in the 14 alpha-demethylation of obtusifoliol.